ChiE1 from Coprinopsis cinerea is Characterized as a Processive Exochitinase and Revealed to Have a Significant Synergistic Action with Endochitinase ChiIII on Chitin Degradation.
Fruiting bodies that exhibit strong autolysis of Coprinopsis cinerea are a good resource for the chitinolytic system. In this study, a new Chitinase ChiE1 from C. cinerea was cloned, heterologously expressed, and characterized. Biochemical analysis demonstrated that ChiE1 is an exochitinase with a processive mode of action. Although ChiE1 contains only a single catalytic domain without a binding domain, it can bind to and degrade insoluble chitin powder and colloidal chitin. The combination of ChiE1 and C. cinerea endochitinase ChiIII could increase the amount of reducing sugar released from chitin powder by approximately 120% compared to using ChiE1 and ChiIII alone. The synergistic action of ChiE1 and ChiIII on degradation of chitin powder is higher than all previously reported synergism of chitinases. The recombinant Chitinase ChiE1 expressed in Pichia pastoris may be used as a synergistic chitinase for a reconstituted chitinolytic system for agricultural, biological, and environmental applications.